Specific downregulation of presenilin 2 gene expression is prominent during early stages of sporadic late-onset Alzheimer's disease.
Mutations in the presenilin genes PS1 and PS2 cause familial Alzheimer's disease (AD). In a previous study, we reported that PS2 mRNA levels are decreased in the hippocampus, frontal cortex and basal forebrain of subjects with late-onset sporadic AD. In this study, we examined whether this downregulation occurs as the disease progresses from mild to severe stages or whether downregulation of PS2 expression is an early event in AD. We used in situ hybridization histochemistry to quantify the level of expression of PS2 message in the hippocampus of normal subjects and subjects with mild, moderate or severe AD. Several regions of the hippocampus which are sequentially susceptible to AD neuropathology as the disease progresses in severity were analyzed. We demonstrate that specific downregulation of PS2 expression is as severe in subjects with mild AD as it is in subjects in late stages of the disease. In addition, we show that hippocampal regions that are relatively free of AD neuropathology during early stages of the disease exhibit severely compromised PS2 mRNA levels even in mild AD cases. In contrast, PS2 is expressed at normal levels in the cerebellum, a region which succumbs to significantly fewer AD-related insults even at very advanced stages of the disease. These results suggest that the specific downregulation of PS2 gene expression is an early event in sporadic late-onset AD.